Nonlinear nonstationary heat conduction problem for infinite circular cylinder under a complex heat transfer taking into account the temperature dependence of thermophysical characteristics of materials is solved numerically by the method of lines. Directing it to the Cauchy's problem for systems of ordinary differential equations studied feature which takes place on the cylinder axis. Taken into account the dependence on the temperature coefficient of heat transfer that the different interpretation of its physical content makes it possible to consider both convective and convective-ray or heat ray. Using the perturbation method, the corresponding thermoelasticity problem taking into account the temperature dependence of mechanical properties of the material is construed. The influence of the temperature dependence of the material on the distribution of temperature field and thermoelastic state of infinite circular cylinder made of titanium alloy Ti-6Al-4V by radiant heat transfer through the outer surface has been analyzed.
Introduction
It is of interest to consider the condition of convective heat transfer coefficient depending on the temperature of heat transfer 
Here t -coefficient of thermal conductivity, which depends on the temperature; c t -temperature environment, which washes the body surface ; -external normal to the surface . That kind of heat transfer conditions also considers heating or cooling the body by radiation, or heat when carried out simultaneously by convection and radiation. Thus the physical content of Equation (1) is quite different. For radiation heat transfer coefficient t  is called the coefficient of radiation heat transfer, it has the same dimension as the coefficient of convective heat transfer is: 
Transient heat transfer body will be called convective heat transfer with temperature depending on the heat transfer coefficient. The mechanism of that heat transfer is described by the Relation (1).
In the study of processes of heat conduction in solids, which are shaped circular cylinder radius 0 using a cylindrical coordinate system
. If the temperature is independent of  and (the case of axial symmetry), the heat equation has the form:
The solution of Equation (4) satisfies the boundary condition of the third kind, the described types of heat transfer are as follows:
and at satisfies the condition of boundedness of solution, which is equivalent to the condition 0 m 0
Besides, the solution of Equation (4) satisfies the initial condition
where p t t t r -the initial temperature of the cylinder. Thus, the mathematical model to determine the temperature field in a circular cylinder has the form of nonlinear boundary value Problems (4)- (7) .
For the convenience of calculations in constructing the solution to the Problems (4)- (7) we pass to dimensionless variables. To do this, take the temperature of the heating medium c by counting the temperature 0 , and radius 0 for the typical size. We introduce the dimensionless temperature 
We construct the difference boundary condition for the second-order approximation for is written as follows:
Then considering the differential Equation (9) 
where
The difference analog of condition is constructed (11). The values ,0
 decompose in the Taylor series:
In view of Equation (9) we write . We now turn to the border and reveal uncertainty using the rule of de L'Hospitala, we get
Thus from (20) we obtain
Taking into account (21), we write (19) as
Since the value of 0 approaches 0 , then from (22) we obtain the following differential equation at the point 
.
Thus, the dependence forms of the heat transfer co- 
Thermoelastic State of a Cylinder
The thermoelastic cylinder state with the activity of the found axisymmetric temperature field are defined by 
and satisfy the equation of balance 
-the function describing the dependence of the Poisson coefficient of the linear thermal expansion and modulus of the dimensionless temperature increase. If we substitute the dependence (28)-(30) into equilibrium Equation (31), we get the differential equation
The solution of Equation (32), which satisfies the condition of the limited movement of the cylinder axis, found by perturbation [1] [2] [3] has the form of:
, is found by the formulas:
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The sustainable integration c k and parts of the development of axial strain determine the conditions on the outer surface The curves 2 -4 correspond to displacement or stress, found by constant values of thermal and mechanical properties of the material: curve 2-initially under the temperature curve 3-the maximum temperature curve 4-for sustainable medium-integer values of titanium alloy with a temperature range 300 -1100 K in Figures  3-9 . In the form of curves 5 -7 there are the data distributions for the temperature-dependent thermal properties shown t v , and constant values of mechanical properties (which are taken for the initial (curve 5), and the maximum temperature (curve 6)) and sustainable me- dium integer values of mechanical characteristics of titanium alloy with temperature range 300 -1100 K (curve 7).
The analysis of differences between the values of both displacements and stresses, which are calculated for all dependent on the temperature characteristics of the material (heat-sensitive body), and their values calculated by the constant characteristics (not heat-sensitive body) indicates that:  they exceed 60%, if the properties take non heat-sensitive value for thermo-sensitive characteristics at maximum temperature;
heat-sensitive body thermo-sensitive properties at the initial temperature;  they are within 4% -20%, when the characteristics non heat-sensitive body take mid-integral values of thermal and mechanical characteristics. Then the maximum difference between them exceeds 60%. Thus, studies show that by ignoring the temperature dependence of thermal and mechanical characteristics of the material, the distribution of temperature field and defined by its thermo-elastic state of the body that differ significantly from the true can be achieved.
The likely thermoelastic state of structural elements of modern technology, which in the process of their manufacture and operation exposed to high heat or cooled to low temperatures, preferably determined, based on the model of thermosensitive bodies [5, 6] . In that model we consider the temperature dependence of thermal and mechanical properties of the material. That mathematical model to determine the thermoelastic parameters is significantly more complicated in comparison with the same model by neglecting thermo-sensitive material. The temperature is determined from the nonlinear problem, which is not only nonlinear heat equation and boundary conditions and in case of default on the body surface heat flux, convective or convective-radiation heat transfer [7, 8] . The corresponding thermoelasticity problem is the same boundary value problem for differential equations with variable coefficients [5] . For these mathematical models the construction of solution is usually carried out by numerical methods [9] .
